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1. INTRODUCTION

1.1 PURPOSE AND NEED FOR ACTION

The purpose of the proposed action evaluated in this Environmental Assessment (EA) is to
implement the Oak Ridge National Laboratory (ORNL) Modernization Initiative. Since 2002, ORNL has
been consolidating staff on the main laboratory campus; vacating old, expensive space; and building new
and refurbishing key facilities under the Facilities Revitalization Program (FRP). The Modernization
Initiative would continue the construction of new facilities/infrastructure and the upgrade, replacement, or
removal from service of existing facilities and infrastructure that were not part of the initial FRP or
covered by the existing FRP EA (DOE/EA-1362). The proposed action would provide the facilities and
infrastructure to accomplish the U. S. Department of Energy (DOE) Office of Science (SC) research
mission at ORNL. The proposed action would also enhance the health and safety of workers, while
reducing operating costs. Designing additional replacement buildings to industry standards and upgrading
and expanding utility systems to meet growing demand would increase utilization of the DOE-SC-owned
footprint. This would accommodate projected program growth and allow relocation out of the Central
Campus and other facilities that are in less than “mission ready” condition.

The need for infrastructure replacement and upgrades under the proposed action is associated with
the dependence of programs at ORNL upon the availability of a wide variety of facilities and equipment
to accomplish the Laboratory’s scientific research mission. Many of ORNL’s physical facilities are old
and outdated, and many are nearing the end of their useful operating life. The declining condition of
facilities increases overhead costs due to additional controls required to ensure worker safety, high energy
consumption, increased maintenance requirements, and research inefficiencies. The continued success of
existing research programs, as well as newer ones (¢.g., National Security and Computational Sciences
Programs), is dependent upon the research facilities remaining current with constant advances in
technology. New, specialized space for offices, laboratories, and equipment are required in addition to
upgrades and expansion of current facilities. ORNL also seeks to reduce utility costs and improve
efficiency as a result of the proposed action.

1.2 BACKGROUND

ORNL, located on the DOE Oak Ridge Reservation (ORR), is DOE’s largest science and energy
laboratory (Fig. 1.1). Managed since April 2000 by a partnership of the University of Tennessee (UT) and
Battelle, ORNL was established in 1943 as a part of the secret Manhattan Project to pioneer a method for
producing and separating plutonium. During the 1950s and 1960s, ORNL became an international center
for the study of nuclear energy and related research in the physical and life sciences. With the creation of
DOE in the 1970s, ORNL’s mission broadened to include a variety of energy technologies and strategies.
Today, the laboratory supports the nation with a peacetime science and technology mission that is just as
important as, but very different from, its role during the Manhattan Project.

ORNL has a staff of more than 4,200 and annually hosts approximately 3,000 guest researchers who
spend 2 weeks or longer in Oak Ridge, Tennessee. Annual funding exceeds $1.2 billion. As an
international leader in a range of scientific areas that support the DOE mission, ORNL has six major
mission roles: neutron science, energy, high-performance computing, systems biology, materials science
at the nanoscale, and national security. ORNL’s leadership role in the nation’s energy future includes
hosting the United States project office for the ITER international fusion experiment and the
SC-sponsored Bioenergy Science Center.

08-054(E)/052808 1-1
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In 2000, the DOE Oak Ridge Office (DOE-ORO) authorized the FRP as one of the high-priority
initiatives of the new UT-Battelle management and operating contract. The program utilized a
combination of DOE, state of Tennessee, and private sector funding to accomplish near-term
revitalization goals. The project was assessed in the Final Environmental Assessment for the Oak Ridge
National Laboratory Facilities Revitalization Project (DOE/EA-1362); a Finding of No Significant
Impact (FONSI) was issued in June 2001. The FRP strategy was and continues to include: (1)
consolidate staff on the main site; (2) vacate old, expensive space; and (3) build new and refurbish key
facilities. Since fiscal year (FY) 2000, approximately 1.9 million ft* have been vacated, 1.0 million ft’
have been constructed, and the average age of buildings decreased by 10 years. Over one-half of the site
population work is in facilities that were constructed or renovated within the last 7 years. Also, over 15%
of ORNL’s square footage is Leadership in Energy and Environmental Design (LEED) certified.

1.3 SCOPE OF THIS ENVIRONMENTAL ASSESSMENT

This EA presents information on the potential impacts associated with the ORNL Modernization
Initiative that may occur over the next 10 years. DOE has prepared this EA to assess the potential
consequences of its activities on the human environment in accordance with the Council on
Environmental Quality (CEQ) regulations [40 Code of Federal Regulations (CFR) Parts 1500—1508]
implementing National Environmental Policy Act of 1969 (NEPA) and DOE NEPA Implementing
Procedures (10 CFR 1021). If the impacts associated with the proposed action are not identified as
significant as a result of this EA, DOE shall issue a FONSI and will proceed with the action. If impacts
are identified as potentially significant, an Environmental Impact Statement (EIS) will be prepared.

This EA: (1) describes the affected environment relevant to potential impacts of the proposed action
and alternatives; (2) analyzes potential environmental impacts that could result from the proposed action;
(3) identifies and characterizes cumulative impacts that could result from the proposed action in relation
to other on-going or proposed activities within the surrounding area; and (4) provides DOE with
environmental information for use in prescribing restrictions to protect, preserve, and enhance the human
environment and natural ecosystems.

The proposed action does not include changes to the existing research missions or process
operations. Therefore, process operations for research missions are not the focus of this evaluation and are
only discussed if potentially affected by changes to the facilities. Actions addressed under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), such as
environmental restoration and decontamination and decommissioning (D&D), as well as actions that have
already been reviewed or will be reviewed under separate NEPA documentation, are not within the scope
of this EA.

Conservative estimates were used to bound the analysis of potential impacts since the exact
footprints of the new facilities and the associated infrastructure construction are not known. General
locations and areas, identified for facility siting, were evaluated and, as long as the actual construction
footprint falls within these areas, the analysis of potential impacts would be bounded. To ensure that
activities associated with the proposed action fall within the bounding analysis in this EA, DOE would
review each specific project activity associated with the ORNL Modernization Initiative as planning
progresses. If changes or additions to the project fall outside the bounds of the analysis conducted in this
EA, including locating facilities in areas that were not evaluated, DOE would determine the appropriate
level of additional review that would be required prior to implementation.

Certain aspects of the proposed action have a greater potential for creating adverse environmental

impacts than others. For this reason, CEQ regulations (40 CFR 1502.1 and 1502.2) recommend a
“sliding-scale” approach so that those actions with greater potential effect can be discussed in greater
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detail in NEPA documents than those that have little potential for impact. Issues with minimal or no
impacts were identified through a preliminary screening process. The following describes the issues that
were not carried forward for a detailed analysis and the rationale associated with their elimination.

Geology. Minimal effects to underlying geological resources would be anticipated because low
geological impact foundations (e.g., shallow footings, micro piles, etc.) would typically be used to
minimize excavation. Activities associated with most of the proposed actions would occur within
previously disturbed areas, which are currently used for industrial applications. Hazards posed by
geological conditions are expected to be minor. Bedrock at ORNL is adequate to support structures using
standard construction techniques.

Groundwater. Groundwater use for operations within the new facilities would be prohibited, but it
is possible that sumps could be needed to collect groundwater intrusion into a building. However, no
impacts to groundwater are anticipated. Sanitary wastewater from new or existing facilities would be
discharged to the ORNL sewage treatment plant (STP) and would be required to meet the STP flow and
waste acceptance criteria. Process wastewater wouid be contained and either transported off-site to a
commercial treatment facility or to the ORNL Process Wastewater Treatment Complex (PWTC).
Therefore, no impacts to groundwater are anticipated from normal facility operations. Groundwater
monitoring is conducted at selected areas of ORNL for various purposes, including DOE environmental
surveillance, Water Resources Restoration Program, pluime monitoring, and rescarch projects.
Groundwater monitoring wells are present in some areas of the ORNL Modernization Initiative. Care
would be taken to avoid removal or damage to these wells during construction activities. The ORNL
Environmental Protection and Waste Services Division would be contacted should questions arise

regarding existing monitoring wells.

Noise. Construction noise would cause a temporary and short-term increase to the ambient sound
environment. Workers associated with the construction activities would be expected to wear appropriate
hearing protection as required by the Occupational Safety and Health Administration (OSHA).
Construction activities would be occurring in active industrialized arecas and there are no sensitive
receptors located within the vicinity of the construction projects. As a result, noise would have no adverse
effects.

Environmental Justice. Executive Order 12898, “Federal Actions to Address Environmental Justice
in Minority Populations and Low Income Populations,” requires federal agencies to identify community
issues of concern during the NEPA process, particularly those issues relating to decisions that may have
an impact on low-income or minority populations. The construction and operational activities proposed
would occur within estabiished areas of the ORR and would not affect communities cutside the ORR in
any appreciable manner, including low-income or minority populations. Therefore, DOE does not
anticipate impacts associated with environmental justice from implementation of the proposed action.
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2. DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

2.1 PROPOSED ACTION

DOE proposes to utilize a combination of DOE, state of Tennessee, and private sector funds to
upgrade and to construct new facilities at ORNL including, but not limited to, offices, laboratories, and
maintenance and support facilities. Construction of new buildings and associated infrastructure would
take place at various locations within the ORNL complex in Bethel Valley including the West and Central
Campus areas, the 7000 Area, and at sites located in the 7900 Area of Melton Valley. Figure 2.1 shows
the general locations of the new facilities and infrastructure improvements that would be constructed as
part of the ORNL Modernization Initiative. The scope of the proposed action would also include
relocation of personnel and equipment. Development under the ORNL Modernization Initiative would be
implemented using a phased build-out approach, and a master land-use plan would guide a campus-like
environment of facilities consistent with other new development occurring at ORNL. The ORNL
Modernization Initiative would also be coordinated and integrated with environmental cleanup activities
under the DOE Office of Environmental Management’s (EM’s) Integrated Facility Disposition Project
(IFDP).

Accomplishing the Modernization Initiative in the timeframe proposed would require resources
beyond those normally provided by DOE capital construction programs and a funding arrangement
similar to what was used for the FRP is proposed. To accomplish this, both private sector and state of
Tennessee funds would be incorporated into an integrated construction plan, along with available DOE
Line Item, General Plant Project, and Institutional General Plant Project funds. A key component of this
approach is the possible transfer of land ownership from DOE to allow for construction of buildings by
the state and the private sector. After construction, the facilities would be used for DOE-related mission
activities and operated under DOE rules and conditions. This approach would also focus DOE capital
funding on capabilities that are not likely to be financially or technically feasible by third parties, use state
funds for the type of shared scientific facilities appropriate for collaborative research, and use private
sector construction for light laboratory and office support need that accompany research efforts.

Common ground disturbance activities for the new construction would include: (1) placement and
compaction of earth backfill to establish the required building elevations, (2) excavation for the
installation of concrete foundations/footings, and (3) belowground utility connections. Construction
activities would also include asphalt-paved parking lots, vehicle access roads, and concrete pedestrian
walkways. Where necessary, temporary fencing would be installed during construction activities.

2.1.1 New Facility Construction and Utility Infrastructure Improvements

The proposed action would involve construction of new facilities in Melton and Bethel Valleys and
the implementation of two major utility infrastructure improvements. Table 2.1 provides a summary of
these facilities and improvements along with the facility type, approximate square footage, and general
location.

Bethel Valley Facilities

Multi-Program Computational Data Center (MCDC). The MCDC is planned to support
computational data processing needs and would be developed on land located east of the 7000 Area
(Fig. 2.2). The buildings would have approximately 260,000 ft* of space for computer rooms and general
purpose office and support services. Electrical substations and chilled water systems to support the
computational power demands would be located near the facility as part of the project.
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Table 2.1. New facilities and utility infrastructure improvements

Facility name Facility type Approximate square Location
footage

Multi-Program Research 260,000 Bethel Valley (7000

Computational Data Center Area)

Multi-Program Research Research/Training 214,000 Bethel Valley (East

Center-2 of 7000 Area)

7000 Area Site Maintenance/Fabrication 100,000 Bethel Valley (7000

Maintenance/Fabrication Area)

Facility )

Site Operations Facility Security/Emergency Response 75,000 Bethel Valley (7000
Area)

Microscope Research Facility Research 7,000 Bethel Valley
(Central Campus)

West Campus Greenhouse Research 10,000 Bethel Valley (West
Campus)

West Campus Maintenance Maintenance 30,000 Bethel Valley (West

Facility Campus)

West Campus Office Offices 30,000 Bethel Valley (West

Building Campus)

ORNL Wastewater Treatment Industnal - Utility Bethel Valley

Plant Infrastructure (Central Campus)

HB-2 Guide Hall Research 40,000 Melton Valley
(HFIR)

Material Handling Facility Industrial 10,000 Melton Valley
(HFIR)

Center for Neutron Scattering  Research/Offices 50,500 Melton Valley (7900

User Facility Area)

Research Operations Support ~ Maintenance/Operations 80,000 Melton Valley (7900

Facility Area)

Melton Valley Office Offices 15,000 Melton Valley (7900

Building Area)

Steam Plant Upgrade Industrial — Utility 26,000 Bethel Valley

Infrastructure (Central Campus)

Select Steam Decentralization  Utility Infrastructure Bethel Valley and

of Remote Buildings Melton Valley

Package Steam Plant Industnal - Utility 2,500 . Melton Valley

Infrastructure

HFIR = High Flux Isotope Reactor.
ORNL = Qak Ridge National Laboratory.

Multi-Program Research Center-2. Research programs housed in the recently completed
Multi-Program Research Facility (MRF) are growing at a rapid rate; indications are that additional space
will be needed within the next 10 years. The proposed MRF-2 would be located on approximately 2 acres
east of the area proposed for the MCDC (Fig. 2.2). The approximately 214,000-ft’ facility would house
laboratories, training spaces, offices, and necessary support infrastructure for non-proliferation research,
training, and operations; cyber security research and development; geospatial analysis; and other
activities.

7000 Area Site Maintenance/Fabrication Facility. This industrial facility would be the anchor
facility for modernization of the 7000 Area and would consolidate many fabrication and maintenance
operations into one facility. A Central Shop for the 7000 Area would eliminate existing old inefficient
facilities. It would also improve energy savings through more efficient construction, improve staff safety,

08-054(E)/052808 2.4
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extend equipment life through a controlled environment, and tmprove staff morale through an improved
work environment. The shop would avoid ever-increasing costs to repair and update aging facilities and
would avoid costs to update old facilities to new safety standards. The maintenance/fabrication facility
would be approximately 100,000 ft* and the general site location is shown on Fig. 2.3.

Site Operations Facility. This approximately 75,000-ft" new center of ORNL site operations would
be located adjacent to the 7000 Area near the intersection of White Oak Avenue and the Melton Valley
Access Road (Fig. 2.3). The project constructs a “first responder”™ facility to deliver emergency, fire,
security, and other services. Co-locating first responder services would provide better integrated and
coordinated emergency response. The new facility would accommodate the 24-hr/7-day schedules and
provide specialty space such as storage for emergency response vehicles and equipment, a security vault,
a decontamination area, and medical response facilities. The facility would provide improved response
times for the Spallation Neutron Source (SNS) and Center for Nanophase Materials Sciences and still
meet the required response times for the west end of ORNL,

Currently, these site services are housed in older facilities scattered around the ORNL main campus
(Bldgs. 3037, 3027, 2500, 2628, 3504, and 2648). Many of these facilities are slated for removal as part
of the IFDP to aid in the final disposition of contaminated facilities and soil in the Central Campus. Of
considerable concern is the ORNL fire station, which was constructed in 1943 and is well beyond its
30-year life. It is located on the west end of Bethel Valley. With the construction of the SNS and the new
East Campus Complex, the fire station is no longer central to ORNL operations.

Microscope Research Facility. This new 7,000-ft* facility would provide adequate space and meet
the seismic design requirements for use of the extremely sensitive research microscope. Figure 2.4 shows
the general site location for the facility, an addition to Bldg. 3625.

West Campus Greenhouse. This new greenhouse facility would be located next to Bldg. 1503
(Fig. 2.5) and would provide additional research capability for the Biological and Environmental Sciences
Directorate. The facility would be approximately 10,000 ft’ in size. The existing 1506 Greenhouse was
upgraded in FY 2003 and is now filled to capacity. The new building would contain a head house with
sample preparation space and building utility systems that could support up to four greenhouse sections.

West Campus Maintenance Facility. This 30,000-ft’ industrial facility would allow for relocation
of the current maintenance facilities in the Central Campus to the vicinity of Bldg. 1505 in the West
Campus (Fig. 2.5).

West Campus Office Building. This new office building is needed for housing the growing ORNL
research and research support staff. The building would be located near the Joint Institute for Biological
Sciences at the end of West End Road (Fig. 2.5) and would be approximately 30,000 ft* in size.

ORNL Wastewater Treatment Plant. ORNL’s existing sanitary STP cannot handle the total flow
during periods of unusually heavy rain. During those times, part of the influent is diverted into two
clay-lined lagoons, where it is held until it can be processed during periods of lower flow. Occasionally,
during periods of heavy rainfall, the inflow exceeds the capacity of the STP and the lagoons and partially
treated wastewater must be discharged directly to White Oak Creek, which sometimes results in National
Pollutant Discharge Elimination System (NPDES) permit non-compliances. Permit violations are likely to
occur more frequently as more waste is added to the system, unless the capacity of the system is
increased. With even conservative growth projections, the existing facility is expected to be at 80% of
plant capacity in the 2009 timeframe, the point at which experts recommend plant expansions begin to
avoid permit violations.
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A membrane bioreactor (MBR) would replace the existing plant. MBR systems can run at very high
biosolid concentrations, thus resulting in efficient treatment within a small footprint and low production
of excess sludge. The recommended STP facility would include installing: (1) a new influent pump
station; (2) headworks with screening and grit removal; (3) Sequencing Batch Reactor-activated sludge
technology; (4) effluent filters; (5) ultraviolet disinfection; (6) effluent flow measurement; (7) aerobic
digestion of waste sludge; (8) an STP control system; and (9) an operations building. The proposed
location for the new STP facilities is the old coal yard site south of the central steam plant (Fig. 2.6).

Melton Valley Facilities

HB-2 Guide Hall. The High Flux Isotope Reactor (HFIR) HB-2 Guide Hall is a new experimental
facility planned to meet the national need for state-of-the-art neutron science research. It would be open
for use by scientists from universities, industry, and other federal laboratories. The new facility would
provide the highest cold neutron fluxes in the world for neutron science. The project would include a new
cold source for the HFIR facility, a 40,000-ft* Guide Hall, a cold neutron guide system that would
transport the neutrons from the reactor cold source to the Guide Hall, and an initial complement of
neutron instruments. The Guide Hall facility would provide a high-bay area with sufficient floor space for
up to nine cold neutron guides and nine scientific instruments, user laboratories, and other necessary
support space. As a national user facility, it is anticipated that these new experimental facilities would be
used by hundreds of scientists from universities, industries, and other federal laboratories each year for
neutron scattering experiments in solid state physics, chemistry, metallurgy, ceramics, polymers, colloids,
and biology. The facility would be located adjacent to Bldg. 7900 at the HFIR (Fig. 2.7).

Material Handling Facility. This 10,000-ft* facility would be an addition to the north side of
Bldg. 7900 at the HFIR (Fig. 2.7). The facility would allow for radioactive material handling, waste
characterization, and material and equipment staging for materials moving in and out of Bldg. 7900.
These activities are currently conducted within various areas in the HFIR. A building physically attached
to the 7900 Building would provide the proper engineering controls to consolidate all of these activities in
one location, increase personnel safety, and reduce the potential environmental impact.

Center for Neutron Scattering (CNS) User Facility. The HFIR CNS at ORNL is the highest flux
reactor-based source of neutrons for condensed matter research in the United States. The Center is a
national user facility operated by ORNL for DOE. Thermal and cold neutrons produced by the HFIR are
used to study physics, chemistry, materials science, engineering, and biology. As part of the national user
program, CNS expects more than 750 individual users a2 year to perform neutron scattering experiments at
the facility. At present, the users number around 50 unigue individuals per year. The anticipated staff to
support the users would grow from the current number (~30 members) to around 75 staff. New building
space is needed to accommodate the growth in the user program and to move people from temporary
space. The proposed 50,500-ft" building would also allow the consolidation of all of the staff in one place,
which would enable more efficient user service. Also, there are needs for more laboratory space and an
auditorium to support a world-class user program and a world-class scientific program, which would be
part of the proposed facility. Finally, office space and dining facilities for the users themselves would be
needed while they are on-site performing experiments. The general site location for the new facility is
shown in Fig. 2.8.

Research Operations Support Facility. This approximately 80,000-ft* facility would include both
contaminated and non-contaminated operations and would allow for consolidation of maintenance and
operations support functions currently located in the ORNL Central Campus and Melton Valley. The
proposed location for the facility is adjacent to the existing parking area for the HFIR (Fig. 2.8).
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Fig. 2.7. Location of the Melton Valley HB-2 Guide Hall and Material Handling Facility.
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Facility, and Center for Neutron Scattering User Facility.
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Melton Valley Office Building. This new office building is needed for housing the growing ORNL
research and research support staff. The building would be located north of the proposed CNS User
Facility (Fig. 2.8) and would be approximately 15,000 ft* in size.

Utility Infrastructure Improvements

Steam Plant Upgrade. The ORNL central steam plant (Fig. 2.6) services both the Bethel Valley and
Melton Valley facilities. The plant was constructed in 1948; parts of the plant have been upgraded. This
project would upgrade and/or replace the ORNL steam generating system to increase system and energy
efficiency as well as production reliability.

This energy conservation measure (ECM) project would involve modification to Bldg. 2519 that
would include: (1) removing and disposing of up to four (64-million-Btu/hr capacity each) boiler units
and associated piping and support systems; and (2) modifying the existing steam plant building to include
a biomass facility that would include installing a biomass gasification boiler and support systems, control
room, visitor and research center, maintenance shop and storage area, water systems, and personnel
offices. This would be accomplished by constructing a new addition on the south side of Bldg. 2519. The
new addition would be approximately 200 ft long by 150 ft wide by 50 ft high and would be used to
house the main equipment of the biomass system. The new biomass gasification boiler would be operated
to meet base load steam demands in the Bethel Valley area. Two existing natural gas-fired boiiers would
be retained for meeting peak demand and to provide system redundancy.

The wood to be used as a fuel source would be obtained from local/regional saw mills and similar
source suppliers. It would consist of logging and post-industrial ground/chipped wood waste products
(i.e., bark, wood pieces, some saw dust, possibly pallets, etc.).

Waste wood fuel would be fed into gasifiers, which would then be directed through an oxidizer and
then through a waste heat recovery boiler, which in turn would generate steam for ORNL. Resulting
byproducts of the “air-starved” combustion process would include wood ash and airborne emissions. The
ash residuals would be collected daily for disposal every 2 to 3 days at the Centralized Sanitary Landfill
site. Airborne emissions would consist of nitrogen oxides, sulfur dioxide, carbon monoxide, volatile
organic compounds, and particulate matter. Air pollution control devices would be installed to reduce
particulates and nitrogen oxides. Operation activities would involve the delivery of 10 to 12 truckloads of
wood chips per work day and off-loading in a wood fuel storage facility. During the summer months,
there exists the possibility of a reduced number of daily deliveries of wood.

Select Steam Decentralization of Remote Buildings. This ECM project would partially
decentralize the central steam system by disconnecting many of the outlying buildings from the existing
system. The existing system is old, with many inefficiencies and safety issues. Reducing the footprint of
the distribution system to a minimum and converting existing buildings to simpler heating systems would
improve overall efficiency and operations. The buildings impacted by this ECM are relatively distant
from the central steam plant, adding to the cost of distributing steam to these facilities.

To implement the project, steam line connections to the 7000s, 7500s, and 7900s building sets would
be severed. In total, 20 buildings would be disconnected from the steam plant and the longest steam
distribution runs on-site eliminated. Appropriate replacement heating systems local to each building or
groups of building would be installed based on the existing building design, mission, and potential energy
savings. It is anticipated that the replacement heating systems would be a combination of individual,
natural gas, direct-fired heating units and a small, local package steam plant that would be located just
southeast of Melton Valley Drive and the HFIR Access Road (Fig.2.9). A new gas line would be
installed in the existing utility corridor and the plant would be connected to the existing steam distribution
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lines that currently supply the Melton Valley facilities. Throughout the ORNL campus, the affected
distribution systems would be dismantled down to the footings once the improvements to all the buildings
are completed and commissioned.

2.2 NO ACTION ALTERNATIVE

The no action alternative provides an environmental baseline with which impacts of the proposed
action and alternatives can be compared and is required by the DOE NEPA Regulations.

Under the no action alternative, the ORNL Modernization Initiative would not be implemented. This
could result in fewer opportunities for new research programs, impact the space needs of employees and
ORNL'’s research partners, and have a negative impact on long-term staff recruitment and retention.
On-going operations including research and development (R&D) activities, projects with already
completed NEPA reviews, general maintenance, repairs, and other types of “landlord” projects would
continue. Employees would continue their research in the facilities they now occupy. On-going
surveillance and maintenance (S&M) on buildings that have already been deactivated would be
conducted. Occupied buildings would be repaired as funds are available. Utility and other infrastructure
needs, including some upgrades, would be met to the extent required to maintain systems in good
working order and ensure worker health and safety. Environmental cleanup and facility disposition
activities primarily in the Central Campus area would be expected to continue primarily under the IFDP.

2.3 ALTERNATIVES CONSIDERED BUT ELIMINATED

Other alternatives to establishing the ORNL Modernization Initiative, as described in the proposed
action, were considered. These included locating new facilities within another portion of the ORR and
only renovating existing facilities instead of using a combination of new construction and renovation.
Although these alternatives were considered, they were eliminated from further consideration primarily
because they did not meet the purpose and need to accomplish the scientific research mission at ORNL,
enhance the health and safety of workers, and reduce operating costs. Locating facilities on other portions
of the ORR would not support consolidation of ORNL research and support activities into common
geographic areas and would result in a loss of efficiency. There would be a loss of synergy/creativity due
to similar research programs being located in different parts of the ORR. It would also not be practical for
the proposed steam plant and wastewater treatment plant upgrades because these facilities are located
within the main ORNL campus. Only renovating existing facilities would not enable ORNL to
enhance/expand certain research programs/capabilities (e.g., computing and national security).
Renovation would also not support consolidation of research and support operations into a single area.
For example, the proposed Site Operations Facility would consolidate fire and emergency services
currently located in six older facilities around ORNL. A new facility would provide a more convenient
location with better response times to new research facilities such as the SNS and Center for Nanophase
Materials Sciences. To maximize the research mission at ORNL, it is necessary to locate the new facilities
in close proximity to the other research facilities and resources of the Laboratory and utilize the existing
ORNL utility infrastructure.
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3. AFFECTED ENVIRONMENT

This chapter provides background information for evaluating the potential environmental impacts of
the proposed action and no action alternative.

3.1 LAND USE

ORNL (also commonly referred to as X-10) encompasses facilities in two valleys (Bethel and
Melton) on approximately 1100 acres of land within the ORR. ORNL facilities are also located on other
parts of the more than 21,000 acres of the ORR for which ORNL is responsible, including some at the
nearby Y-12 National Security Complex (Y-12 Complex) and field research areas. At the northeastern
end of the main ORNL site is the SNS facility site, which is located on Chestnut Ridge.

ORNL supports six major mission roles: neutron science, energy, high-performance computing,
systems biology, materials science, and national security. The DOE land use designation for the ORNL
Main Campus in Bethel Valley is “institutional and research.” The Main Campus is generally divided into
three research campuses each having a different mix of facilities by research type. The West Campus
primarily contains facilities dedicated to biological and environmental sciences. Major new facilities
include the Joint Institute for Biological Sciences and the Center for Comparative and Functional
Genomics. The Central Campus is heavily industrialized and contains a mix of facilities used for
administration and support, energy and engineering sciences, physical sciences, and management and
integration. This area also contains a number of facilities currently in the EM D&D Program or planned
for other non-EM surplus programs. The East Campus also contains a mix of research facilities and is
where the majority of the new facilities under the FRP have been constructed. Primary buildings include
the Central Research and Administration Buildings (4500N and 4500S), Computational Sciences
Building, Research Office Building, Engineering Technology Facility, and the ORNL Visitor Center.
Located further east along Bethel Valley Road is the 7000 Area, which primarily contains administration
and support facilities for stores, shipping, and fabrication.

Land and facility use patterns in Melton Valley differ greatly from those in Bethel Valley.
Melton Valley is characterized by large areas of land devoted to environmental research or waste
management with widely dispersed clusters of facilities. The DOE designation for the Melton Valley area
of ORNL is institutional/research and mixed research/future initiatives. Land accommodating Life
Sciences missions includes watersheds throughout Melton Valley and research areas at its far west end.
Technology Development is concentrated in the eastern portion of Melton Valley in several small
facilities in the 7500 and 7900 Areas. The 7900 Area containing the HFIR facilities and a laboratory at
the Robotics and Process Systems Complex are devoted to nuclear technology. Buildings 7920 and 7930
house the Radiochemical Engineering Development Center, which is the production, storage, and
distribution center for heavy-element research programs and the main center for production of transuranic
elements in the United States.

The largest amount of space in Melton Valley is used for environmental operations. This includes
small facilities and research sites toward the east end of the Valley, several sections of the 7900 Area, and
the large waste storage and disposal areas of the western part of the Valley. Only a few facilities contain
support services.

Melton Valley is also part of the Tennessee Wildlife Resources Agency (TWRA) Oak Ridge
Wildlife Management Area through an agreement between DOE and TWRA. The agreement provides for
protection of wildlife habitat and species and restoration of other wildlife habitat and species. The area
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designated as mixed research/future initiatives is less developed. Land use in this area is primarily
associated with research and education although utilities and some activities associated with cleanup and
remediation are present. Portions of Melton Valley are also within the Qak Ridge National Environmental
Research Park, which was established in 1980 and consists of approximately 20,000 acres. The research
park serves as an outdoor laboratory to evaluate the environmental consequences of energy use and
development as well as the strategies to mitigate these effects.

3.2 SOIL

The heterogeneous soil overlying bedrock in the ORNL area includes a mixture of fill, reworked soil,
and native residual soil. During construction of site facilities, soil was extensively modified by excavation
and refilling of areas around waste storage tanks, underground piping, and buildings (DOE 1999).
Because much of the Bethel Valley portion of ORNL has had construction activities, most of the natural
soil structure has been disturbed. However, fewer disturbances of soil have occurred in the Melton Valley
portion of ORNL where developed areas are more sparsely located.

The original soil in the Bethel Valley portion of ORNL was generally classified as either Colbert
Series or Upshur Series silty clay loams based on the Soil Survey for Roane County (USDA 1942). Soil
thicknesses generally range from 0 to 30 ft over the area. Colbert surface soil is described as heavy silt
loam or silty clay loam. The subsoil is tough, tenacious, sticky, plastic clay, or silty clay. This subsoil
layer rests on bedrock in many areas, or elsewhere there is an intervening layer of similar material, but it
is noticeably mottled in only gray and green. External drainage is generally good, but internal drainage is
rather poor due to the heavy plastic and impervious character of the subsoil. Soil of the Upshur Series is
characterized by heavy texture and shallowness over bedrock. The Upshur silty clay loam has a friable
silty clay loam surface soil. The subsoil consists of tight, sticky, plastic clay or silty clay. The subsoil
layer generally rests on partly disintegrated shaley limestone. Surface drainage is usually good, but
internal drainage is somewhat limited (USDA 1942). Soil of the Roane Series occupies strips of
bottomland along the streams. The most conspicuous character of this soil is a semi-cemented layer of
angular chert fragments occurring from 15 to 30 in. below the surface. This soil is fairly well drained and
has a moderate content of organic matter and a rather low water-holding capacity.

Soil in the Melton Valley area has generally been classified as either Lehew Series or Apison Series
fine to very fine sandy loams (USDA 1942). It was observed during excavation for the HFIR complex
that the residuum over bedrock averaged about 20 ft in thickness and was overlain by only a thin (less
than 1 ft) layer of topsoil (ORNL 2005). Apison soil is derived from interbedded shale and sandstone.
This soil is well drained, shallow over bedrock, and highly susceptible to accelerated erosion. The
primary Apison Series soil in the Melton Valley area is of the very fine sandy loam eroded slope phase.
Erosion has removed practically all of the original surface soil and most of the original subsoil
(USDA 1942). The surface soil is very fine sandy loam, and the subsoil is rather firm but friable clay
loam or very fine sandy clay. The Lehew Series soil is shallow, stony, excessively drained, and has a
steep or hilly relief; this soil has been derived from shale and sandstone. The Lehew stony fine sandy
loam surface soil is loose fine sandy loam overlying an 8- to 14-in. subsoil layer of fine sandy clay. In
many places, the subsoil rests directly on the shale and sandstone bedrock, but in areas where it does not,
the intervening layer consists of friable fine sandy clay a few inches to 1 ft thick. Different quantities of
sandstone and shale fragments are scattered over the surface and throughout the soil mass.
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3.3 SURFACE WATER RESOURCES

Surface water drainage from the ORNL area eventually reaches the Tennessee River via the
Clinch River, which is located to the south and west. Water levels in the Clinch River are regulated by
the Tennessee Valley Authority (TVA). Surface water in this area is in hydraulic communication with the
upper portion of the aquifer underlying ORNL. Water levels and flow rates in the tributaries and other
surface water bodies are influenced by the position of the water table (Bonine and Ketelle 2001). Under
natural conditions, flow in the Clinch River, White Oak Creek (which drains the majority of the main
plant area of ORNL), and their tributaries is derived from groundwater discharge and surface water
runoff. Surface water at ORNL is classified by the state of Tennessee to support fish, aquatic life, and
recreation as well as livestock and wildlife under Use Classification for Surface Water (1200-4-4).
Surface water is not used for human consumption within the boundaries of ORNL. Water used at ORNL
for drinking and cooling is supplied by the city of Oak Ridge. The city of Oak Ridge’s water intake is
located on the Clinch River upstream of ORNL.

ORNL occupies portions of two watersheds of tributaries to the Clinch River. The majority of the
area, including the West, Central, and East Campus areas of Bethel Valley, and the Melton Valley area,
are located in the White Oak Creek (WOC) watershed. The easternmost portion (7000 Area) of ORNL is
partly located in the Bearden Creek watershed.

The Bethel Valley basin of the WOC watershed includes the following tributaries:
Northwest Tributary (runs along the west side of the West Campus area), First Creek (divides the
West Campus of ORNL from the Central Campus and receives drainage from both), and Fifth Creek
(runs along the eastern portion of the Central Campus). Flow from WOC in Bethel Valley flows
downstream to White Oak Lake, and eventually discharges to the Clinch River. Surface runoff from the
impervious surfaces throughout the ORNL Main Research Campus area is primarily routed to
First Creek and Fifth Creek via storm drains. The southern portion of the Central Research Campus
area drains directly to WOC. Flow data for FY 2005 for First Creek indicate average flows of
>23 million gal per month for this stream.

The Melton Valley basin of the WOC watershed includes Melton Branch and numerous small
unnamed tributaries that discharge to Melton Branch. Melton Branch flows west to discharge into WOC
approximately 800 ft east of White Oak Lake. Base flow discharge in Melton Branch is typically low, and
historically, extended periods of zero discharge have occurred in the upper reaches of Melton Branch.
Stream flow in lower Melton Branch is augmented by discharges from HFIR. HFIR discharges enter
Melton Branch about 0.87 miles above the confluence of Melton Branch with WOC. Stream flow in
Melton Branch, measured 0.1 mile above the confluence with WOC between 1955 and 1963, averaged
2.5 ft*/s; maximum flow during that period was 242 ft'/s, although this may underestimate actual flood
flows (Campbell et al. 1989). Data analysis by Tucci (1992) found that, during the period from 1986 to
1988, base flow represented 37% of the total discharge in Melton Branch at a monitoring station located
approximately 1200 ft southeast of HFIR.

Surface runoff from the easternmost portion of ORNL (7000 Area) flows into several unnamed
tributaries that discharge to the Bearden Creck Embayment located southeast of the 7000 Area.
Bearden Creek drains a small mostly forested watershed on Chestnut Ridge to the north before flowing
south through a water gap in Haw Ridge and into the Bearden Creek embayment on the Clinch River. The
Bearden Creek watershed is estimated at less than 1 mile’ (NUS 1980). The water level of the embayment
is indirectly controlled by TVA as it regulates flow of the Clinch River (Meyers-Schone and
Walton 1990). '
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The predominant mechanisms for surface water contamination in the ORNL Modernization Initiative
area are diffuse discharges of contaminated groundwater and point source discharge from ORNL outfalls.
The primary contaminants found in surface water are radionuclides (*°Sr, *H, and “’Cs), mercury,
chlorine, and thermal discharges. Samples are routinely collected from First Creek, Fifth Creek, WOC,
and Melton Branch and analyzed for selected parameters, including radionuclides, under the ORNL
Surface Water Surveillance Monitoring Program (DOE 2008).

3.4 AIRQUALITY

Air quality is determined by the type and amount of pollutants emitted into the atmosphere, the size
and topography of the air basin, and the prevailing meteorological conditions. The levels of pollutants are
generally expressed in terms of concentration, either in units of parts per million or micrograms per cubic
meter.

The baseline standards for pollutant concentrations are the National Ambient Air Quality Standards
(NAAQS) and state air quality standards. These standards represent the maximum allowable atmospheric
concentration that may occur and still protect public health and welfare. The state of Tennessee has
adopted NAAQS [Tennessee Department of Environment and Conservation (TDEC) 1200-3-3].

Based on measured ambient air pollutant concentrations, the U. S. Environmental Protection Agency
(EPA) designates whether areas of the United States meet NAAQS. Those areas demonstrating
compliance with NAAQS are considered “attainment” areas, while those that are not are known as
“non-attainment” areas. Those areas that cannot be classified on the basis of available information for a
particular pollutant are “unclassifiable” and are treated as attainment areas until proven otherwise.

The proposed action would occur in Roane County, which is used as the region of influence (ROI)
for this analysis. For comparison purposes, Table 3.1 presents EPA’s 2002 National Emissions Inventory
(NEI) data for Roane County (EPA 2002). The county data include emissions data from point sources,
area sources, and mobile sources. Point sources are stationary sources that can be identified by name and
location. Area sources are point sources whose emissions are too small to track individually, such as a
home or small office building or a diffuse stationary source, such as wildfires or agricultural tilling.
Mobile sources are any kind of vehicle or equipment with gasoline or diesel engine, an airplane, or a ship.
Two types of mobile sources are considered: on-road and non-road. On-road mobile sources consist of
vehicles such as cars, light trucks, heavy trucks, buses, engines, and motorcycles. Non-road sources are
aircraft, locomotives, diesel and gasoline boats and ships, personal watercraft, lawn and garden
equipment, agricultural and construction equipment, and recreational vehicles (EPA 2005).

Table 3.1. Roane County emissions for 2002

Emissions (tons/year)

Source Type CO NO, PM;, PM, s SO, vOC
Area source 648 116 3,516 845 149 1,209
Non-road mobile 3,703 1,167 2,092 624 124 827
On-road mobile 21,386 4,381 2,175 620 106 1,548
Point source 1,150 26,280 4,394 3,583 77,882 240
Total 26,887 31,943 12,177 5,672 78,262 3,824

Source: EPA 2002.

€O = carbon monoxide; NOx = nitrogen oxide; PM,, and PM, s = particulate matter with an aerodynamic
diameter less than 10 microns and 2.5 microns, respectively; SOx = sulfur oxide; and VOC = volatile organic
compound.
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TDEC operates air quality monitors in various counties throughout the state (TDEC 2008). There is a
particulate matter with an aecrodynamic diameter less than 2.5 microns (PM, 5) monitor in Roane County
and an ozone monitor in the neighboring Anderson County; Oak Ridge area air quality is relatively good.
Part of Roane County is designated non-attainment for the new, stricter federal PM,s. The neighboring
county, Anderson County, is non-attainment for the 8-hr ozone and PM, 5 standard.

3.5 BIOLOGICAL RESOURCES
3.5.1 Vegetation

The ORR is located within the Ridge and Valley Physiographic Province and may contain the best
examples of natural vegetation for this province in Tennessee (Mann et al. 1995). Over 1100 vascular
plant species have been found on the ORR, which is nearly as many species as are found in the Great
Smoky Mountains National Park (Mann et al. 1995). Of the vascular plants found on the ORR, 168
species are non-native and 54 of them have been identified as aggressive. Drake et al (2002) identified 18
of these non-native plants that pose the greatest threat for natural areas (i.e., ORR habitats with rare plants
or wildlife). Invasive plants on the ORR have spread from old home site plantings, past erosion control
efforts, forage enhancement projects, and adjacent farm or residential property.

The proposed locations for the new facilities that would be constructed contain a variety of habitats
and vegetation. Some of the sites are highly disturbed from past and present ORNL activities and contain
very little in the way of natural vegetation. Vegetation primarily consists of planted grass lawns, shrubs,
and trees that are mainly used for landscaping near buildings. In Bethel Valley, these disturbed sites
include the proposed areas for the Site Operations Center, 7000 Area Site Maintenance/Fabrication
Facility, Microscope Research Facility, West Campus Greenhouse, West Campus Office Building, and
Central Steam Plant Area. In Melton Valley, the highly disturbed locations include the areas for the HB-2
Guide Hall and Material Handling Facility, which are located within the main HFIR area.

In Bethel Valley, natural vegetation and habitat are found in the proposed areas for the MCDC and
the MRF-2. These two project areas are adjacent and have similar vegetation. They are transected by two
mowed right-of-ways, which join together on the west end. However, as a result of infrequent mowing,
there are meadows with many species of grasses, goldenrods, and asters, though exotic fescue
(Festuca 1..) is dominant. Elsewhere there are areas of recently clear-cut forest (formerly mostly pine
